Computer simulation of heterogeneous single nucleotide polymorphisms in the catalase gene indicates structural changes in the enzyme active site, NADPH-binding and tetramerization domains: a genetic predisposition for an altered catalase in patients with vitiligo?
Patients with vitiligo have low levels/activities of catalase in their lesional and non-lesional epidermis as well as in their epidermal melanocytes under in vitro conditions while the levels of catalase mRNA are unaltered. This defect leads to a build-up of hydrogen peroxide (H(2)O(2)) in the 10(-3) m range in the epidermis of these patients. In this context, it was realized that 10(-3) m H(2)O(2) deactivates catalase. Along this line, it was also suspected that catalase in patients with vitiligo possesses a special sensitivity to this reactive oxygen species (ROS), and indeed several heterozygous single nucleotide polymorphisms (SNPs) have been documented in the cat gene of these patients. Based on the 3D structure of human catalase monomer, we have modelled the influence of three selected SNPs on the enzyme active site, on the NADPH- as well as the tetramerization-binding domains. Our results show that these SNPs severely alter catalase structurally, which in turn should make the enzyme more susceptible to ROS compared with wild-type enzyme. Taken together, the work presented herein together with the earlier results on SNPs in the cat gene suggests a genetic predisposition for an altered catalase in patients with vitiligo.